Proton nuclear magnetic resonance study of the histidine residues of pituitary bovine growth hormone.
The pKa value of histidines 20, 22 and 170 of pituitary bovine growth hormone (pbGH) and their C2H deuterium exchange rates have been determined by high-resolution 1H-NMR spectroscopy. Partial assignment of these parameters indicate that His-170 is a surface residue with a half-life for deuterium exchange at the C2H position of approx. 36 h and a pKa value of 5.68 +/- 0.11. A reversible conformational change of pbGH has also been characterized in terms of the involvement of either histidines 20 or 22. At or near physiological pH values, one of these residues is expelled from a buried, hydrophobic position to become fully solvent-exposed. The disparity in pKa values between histidines 20 and 22 (4.67 +/- 0.20 and 5.94 +/- 0.10, in some combination) has been shown by computer modeling, to be compatible with these residues residing in an alpha-helical region of the protein.